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[it*isi] %n?&f a mTtimimf&£tL. mm 
[if*ii2] ^m^m^m^wmm^ti. mm 

ftmthftMJMbZ^-fh Z b 

(ftHafflHtej&fcSft.* ; t swat MSB 1 x\t 

<,zim<ny6m^FMF a comm.ij& r , 
[ it ssa 5 3 flnsmmu. mriE^m^ sua*? 1 & 

if ass 4 ii tiemoTt^gEta^sjt^^ . 

[ 3f$& 6 3 mrlBSS 1 MflJXgiX jt^T^fc 4 ?L 
If 1 *» *il 5 ^Mix* 1 — JBKfBWOMSEfflBift 

■tumm i *^if*ii6^fBj^-ii(cie»^«^ 
[ 8 ] «ros i it^xg t frf ejh 2 M^uxg t 
l t tfriEfg^mffi * $ * & mmiM £ se t #t s £ 

[|f*l!9 3 frrlE^2M^XgtC^H>T^niSiX/SS 

«fli<Z>ietifi£. 

[ it&& i o 3 mmftmLnmizmmwmmizM t 
t * mm- h mm tf-nwmxm £ mm* 

hZb *W»fc"*-*M*JH 1 t^m^m 9 crMtifr-Tg 

izimcDftmTMtih&Wmxm . 

[ If *il 1 1 3 If *il 1 *» Ht&R 1 0 <7)Mft.*>-iI 



[00013 

^Sr^O, tCLED (Light Emitting Diode : ffcft 

s^s^ i m± Lzftn=Fm&£mm-hytn=Fm&e) 

[00023 

fES3£S^ fc LTI47 * h r-f H , 7tll5 yy 
X^. CdS-tr/KlS-ft.^KS^A-lr/l') . 7^h^ 
DX^, Sy'EPROM (Erasable Programable ReadO 
nly Memory) ^W^tt. IMlZtm^lt^kb LX 
ttLED3&*W6fLft. 

[0 0 0 3 3 XIE^Ig^ft^i; LTcOLEDfi. ffi 
HMt§n.TV>-&« *3t, LED&fflV**^glta 
LEDk SfefflJ*<50ift#^3teSr^-T-g> L E D b ^ffl^^- 

[0 0 04 3 JHftJ^M 0 3t<30=Mfe(i* ( R ) . fib 

(g) . sv# (b) r*4*«8!3ia4»fe«*^ie*fD 
wiMX'mt~?hLRDtfmzmmitztiKL« ztix\ yt 

(n^M^^tth le Dt&xn&titzfztby/i'X?- 

qlz mhzbizx^x m^mcom^mt) £ alls * & £ 

[0 0 0 5 3 ti^T", LED(ifttt^#fettt"-^jS 

^^•th ifimz^^mcrm^m^^ytth z t # 

T^sSrVV ^£t\ #-fe^i03te£5I^LED^>yT 
t^^J»t£fflV^TLED^--y7°!i)^^^^-S.3t£ 
flfiW-feCIESi-rS^fcCioT. «^cOfe£||-r^LE 

[00063 *»*»sKte*ft*WK^w-4 1 , 

«03t£»-f--5. LEDf ./TfJ 'J - K 7 lx-AO^cfiffl 

hfXiz* ?lV?sf A^P< fJV-tfX h t L E D f- >y ~T b £ 
ttttmStStitZBHttt. ^LX. LEDf >y7^|1 
ih-f-^etfli^E— /I^ FSEW^t LEDf- vTfr 
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1 0- 1 0732 5 -^ffi^lf M¥ 1 0-1 900 6 5 
[0007] 

ft# >y 7±CLE D Jg^ffiM LT . U - F 7 

— », &t>'LEDfit^£— fSLTItitLT^ft 

jt«> . led m?^mBtttf<&fmi,z^ < & h t v * 

3|8iea*#>ofc. 4ft„ ±fcLTLED<73»|fiJi&tt£iW 
lirrSJtftt, LED3tT£^itt-&«fli<J9XgB^tt£ 

D ^ £ — ffi L T W iLt h H±BBX-h hbV yXcoB 

<iS3e<WHftJriftI<?3S3 ) jW^Sr&fcv^PJStf&o 
ft„ 

[0008] flasfiLfciSfc, led(i ftXMm&m 

feifetfft t ^ t ^ o W>X fftxft =ff tt 5- * L T t » 6 . 4 

ft. #feffi«4«5t. at^wfafStfi^^T 

fcffcEWC* 1 ^ StffelJSOl^MtSLED 
f77J: &3fe*!j« kiM^Sit T-*— CO LEDffife 
3CtSB3l&^4ii:fcTOr»i. 1«jT, LED 

E D L,Tfflv^*ifcfcifiSWc**4:#i^*i 
[00 09] *^HB{±, JJEWff KiifrTSrSfufc i>co 

1?& % sew h Z t £ b w t -th . 

[00 10] 

»i*%m § ixft m&Mw\z m £ mm & mm$nM 
m 2 Mflixg t . ffiffimmjs. § fifths * i, t ffl 

8i:l/0*S. 4ft. JJEPHSWSW-ftfcftt, *^ 
ZtlfzmWL$MI,zMWMffe*Wtfi~tZ>m 1 WMJMb . 

mdMwmmizm * mm & mm^jm t . m f ewo 

J£ § ilft KB £«r L T 11 « g|5p a p liZimt h ft 



MJMh*^ri-&Zb*%mtLX^h<, ttz, 
§^^«^SEp a p«^ BIt»«Sti4 i LT 

^< t &-&z®.MLmmmLx?m-?&mmimz 
isttz b zwMb ltvi&o 4 ft; , i&mmxxfmii 

SWIti l 9frlE3BHIfflg*M*^-& i t LT 

n^im^mz^i-^zb^mmbLx^h. 4ft. 
l ft nR zmmLx wmmmm & § ■£ & wexs 

StLft*f±»fliS: «ft ^hMitJ-WkW^-th Z b 
*W®LbLXUh<, 4ft. *m\<v^^ti&S8kfi 
ffiti . MIE^ffiXg flu tzfiraSBOTBtctt t T 

SfctTV^. 4ft. *5ffiHW3e*^Sfiaot!J&trffi 
(i. XISMfi^^^m^FgPtfp^Sit^^ffl^TKit? 

#ift am 1 ? usui . 3E taBHffiflg zm^x &±-t h XS 
^■thzb^mmb I/O**. 

[0011] 

± S3t*^Mp a pC0«j§*«tc^^Tf¥ffl^ 
BBt^„ ^. iy.T«OlS H J9ti5V^T«. LED (Light Em 
itting Diode : WtfJ^—V) f-'yTSrSitLT^fl: 

*fHB«— saeraiifc: ± s3t«?-giip a pcosii^coxs 

MSr^-T^ a-f^-lt* 0 . H2 {±. Si&^W? 

*Srt*fKHT* 0 . 12 3 (i . LEDf 7 7^ 

)^§^ift¥***S*ffl?rt£*LftXffiiaT^S„ 4 
ft. 04-a6(±. *56Weo— SaBKBtJ: i^^ift 

emmjjm & m v ^t m=? u& imm.-t&w.^i mmt h 
^ Lfc jcg#w(cov ^Tiawis<i 2 ~H6 *#jiaLTii^ 

[0012] 4T. *»W«tfc^T. 7t«?-g|5 n a p^ 
SiaT-l»tJ±. H2t^Lftft¥4cOLED-f--yn 2ifi 

?FM§tift^»**S 1 0 ^fflv > h . *HS6Bffi^J3V> 
tti. LEDf 7 71 2t LT#-fe^<03K*^«.Z 
n SeS«LEDf7 7"^GaNl»LEDf 77^8 
feU^S. ZnSeI«LEDf77ll 
MlOtUZnSelS^fflK ZnSeiSl 
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ICNRlCnSOZnSea, ZnCdSeftZnTeS 
eJgf: £S£L St/pScOZ n Sel^Bit 

So ^LT. LEDf ^7V)-^£x.yf->?l§Hc4o 
TI&£L. nlWZnSelCI nf^ffi^tlll^: 
ML, ^CpM^ZnSeJl^-S y^V^F 
{Cl'ylLflffi (ffl;t&\ i(Au) ) Sr^fR-T&o 
[0 0 1 33 GaN^LEDf 77°ii, ^Rif^** 

±.lZ)\mzr<- y y r m. nlWGaNJf, Si£F-7°L 
fcGaNl. GaNlt S i £ F — 7°L?t I n,Ga ; N 

(0Sx<l, Ogygl) Jlh^&S^MiL Mg 
JF-7Ltpi«I n^GayNJf, M"MgJF^7 
L^pMOGaNJf^JfM^So -f-tT. LEDf'yT 
CO— gPSrX.y^-y^ti-^-r^SL, nlUDGaNJi 
tCN i ^£ffltvt;tt«ffi£ffMU ®£Mg£F-7°L 
T^pSOGaNJf^N i ^ffl^TIE^ffi^JFM-f-S^ 

[0 0 14] mSRU : m4 (a) ^L^4-?{C. *H 

mmmx-it. #LEDf 7 7i 2«m«ai 4tiE«s 

l 6 1 fi^Bikmm l o^ffiMtffMStiT^ o . ¥ 

i o com^^za tt& fits 1 4 1 iEms i 
6 1 (^{aa^'s^r s*f m<n l e d f - y r 1 2 sr^jtc w 

TiJBJt-So ffi, 124 (a) iiEl3 4iwA-AfIK)f®ia 

X'fc&„ 

[0015] jtsaawft-ts t . 1 o±ts 

laffM^JtLEDf ^71 2CDMWM1 4m/lEnM 
1 6±tffig|«ffii: LTcoA^T^ffM^&Xg^'fi* 
tlS (IIS 1 0 ) o 124 ( b ) J4„ LEDf77'l 2 
commffi 1 4S.VIEfl;ffi 1 6 ±tCA>7° 18, 205f 

i$t& m^-z^tmmmx'fc s „ /^r is, 2011 
mu£T)n=-^j» (ad^(cu) mco^mx-jB 

fK$fi£ . MSffi 1 4iiERo j; 3 ^ 1 0 

ftltl 0O*fflCJFM$tLl>/i46^>T2 0(4®6tc 

jEAHf— t &•£> 4 -5 ftSffi 1 4 SXTEWI 1 6±Cf 

[0016] J<>7 18,20 £ffMf SMS^Tf" 
St. »»«LEDf 7 71 2iafc»*J8(fii-4X 
gj&SfrjWT.S (IIS 12) . H4 ( c ) J4. LEDf 
•y 7° 1 2 IBR3S £ ffM-f" S HHP & ^tWfflH^ft h . ?» 

^ffM-TS tafefc 0 , 4 -f ¥^E«d6R l 0 » «ffikr 

h 2 2 SrlWtri. . F 2 2{4, *i»#c»K 1 0 

t«&»jj£L)tiRfc^wti*K i o tm« ^zmm-hco 

tKrjtf-Sfcfcfcfc, 1 0O*W:l»]]i*EP 

fc¥Wflc£fl[ 1 0 tf>KHfcMff . i^—h 2 2 

[0017] ^mifcMM. 1 0 CDWkWlzy- F 2 2 £H£ft 



LfcSL flJMS24£fflWtLEDf >y7°l 2|BI(Cil!* 1 
^§tLS. -BHfl82 4(i. ffilxifO. 05 — 0. 4m 

t**j6*» a4 (c) K^t/£«tra, ^Wfrffisi o 
«o^hj&» i owmmzteHLtzi'- f 2 2 

^«LEDf7712 COmttemBBWX'fo *) , 12 6 
tiLEDf771 2tf>4ffl£Xfc:JKR3:ft.,. ffl^cOLE 

[0018] 4^2lft*« 1 0 (C*2 6 fc , 

if 2 6^j£3*ute¥*«Ml 0SBiSL5rv*»»ffl 

a>718, 2 0 &t^t 2 6 jWRRS 1 
0S1KSLT2 h MJh2 SSrEPS'Jtcj; Dii^SXg 
j^fi^ftS (X^S 14) „ 15 ( a ) (4. rt>71 

8 , 2 0 r xm 2 6 &m& ztv/z 1 0 mwiz 
mmx-foh* 

[0019] mmmm2scrmwM. ¥-mw-mKi oco 

btih* *mmmx'm^&mwmm2 s^ima^h^ 
x-fo 0 , mtmz^mikMffi. iookd tm^x^ < 

54. LEDf 771 2^ffel«(?)3E&SL, LEDf 

[0020] ^<ttLED 
P4«^ if * 4 LEDf7712K <0 nTS3E i: 

-eixt 4 o xmm^tiwtthm.^mw<^iwt^ix 

«l3C«31Rfe (*fe«i*c03t. Sfefflfegco^. 

^M^jSaMSL^^ s LEDf 77°1 2t}~* h^fc^t htl 

[002 1 ] iKgBf»2 8(ca^S*t43bHMtfi, * 

m@m. mxM&&M«<?> 

-^7i» ■ #-*-y h^3tttrCfc5 ( REj., Sm, ) 

3 (A 1 i-j,Ga y ) B 0 12 : Ce (0^x<l, 0^y^ 
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Is 11U RE|±, Y, Gd.La, Lu, ScH^ 
6»i l 3MRS*L4i!»^r< £ k-«<D7u5rc*ft , ) ^ 

Kfrii-^^-^T^jtUo HP*>. A 1 „ Ga, Y, La. 
RtfG d^S mffHrifMiflKki 2 «a£Lbz> ( R E 

i-xSmJ 3 (A 1 ! - y G a y ) 5 0 12 : CeffiHf:^ 
R G B tfOSftfcft-^JS^; h ft . 

[00 22] fflfflfcfraiRteli, 1 0 

1&&ZtU&Ufi¥m#&¥- 1 0 aHfcJBlfiSfLfc LED 

f - -y rwijtfiiti J: a ?U5£ias-tft . o „ 

IL^LED*yT*«fc&V\fc5?LJE*Eat*-S. 8: 
fc, ?UK±tc®BJ3fjflg2 8£iirFU **-^£?UK<0 

m^rnm 1 0 uzBtiiztuzm 2 6 rt«Ktf±sii&G9Hi 

Stlft. 

[00 23] JMS 1 4 iZ&^X&Ztl&mfflli. 

2 8comu. M^Tizis^xndzttimt uvc*. 

JMBLTXirro ^btfT^mtciRXlt^K ±m±TX 

&uk h a . mm * a Rt3i«tt B 2 s 

ftflt 2 8 oEWJ^ff 0 Rtcii , ffiftHtfflv^iKBttfli 
2 8 SrS 2 6 |*jt;:^S*$-ft ' t ft ££9UKH8£ffl 

[0024] SKttUB 28« RMHjWftT^i t . EPffl'J L 

fciWHWiB 2 8 ^?sil$ it. mtmz^mfamm. 1 0 ^ 

KH^ft5#§tL^>—b2 2 5rilJSfLT. a>71 8, 

2 o f/mm-fz. t xmmmm 2 s zmmt&xM&ftb 

tift (ISS 1 6 ) . H5 ( b ) 3S«DitBflB2 8£ 
Wffi L T a>7 1 8 , 2 0 *SjStfJ L £ ^-flffiffilS 
Tft*. jtBJ5tfll2 8*i^'yTl 8, 2 0^S-5tV^ 
t , LEDf./7t V-tf'-tf'- F^^hgRCOigg^i; 

>^sT 18,20 zm&int& Bmxzcoxmn&we? 

[00 2 5] W?(GLfzMWffl$$2 8 SrlS-fttft t 

?SM^«cOiaJSSr 10 0-15 o°ctis 

3&t £ 1 1 1 . ssBWiai & 1 - 3 n#ra &e 1 x mm 

•tft#>\ GSIft&BIHfrf-fclBfc:* Sa;tftJ±7j£r 5 x l o 5 
&(7ftiiBflffll2 8 co3£W4 ~& =fc Oflfl^fcOi: 



«l >E7J 5r iWtT jMMfflB 2 8 ft , b ft 

[0026] PlhCDXWmT-t ft i: . 

(IgS 1 8 ) . H5 ( c ) |±, 1 OCOKM 

tcS^tlfli 3 0 ZWM Lfc«JBt SrtBfffiHT** . £ 
consul 3 0lt WiBtfc3KH«]IB2 8 1 |a|«t^« 

tLT V ^ft . jt^Blffi 3 0 C0M^« . 3SBJttfl§ 28*W 

WCJCffiTTfflfflfcff -3 £ t 4 U^. 3SBJ!fitIi3 0 
soMto^T-^ft t » ^Ptfca?BW]IB3 0 SrS-ftS-ii: 
ft!S*^T*>fLft (ISS20) . ££T-\ @ajSfli2 
Ot^M^M^fflv^T^^-^ftittclOW^^ 

[0027] aBJffflJII 3 0 jWKfKT* t , J^^XS S 1 
6tJo^T5t0^fll2 SitcStHStt^^Vn 8, 2 
0±tffi^ffl*'-^3 ZZBm-hXMtffihlxh (I 
SS 2 2 ) „ H6 ( a ) \±^>7° 18,20 ±^®icffl 
^•-;P3 2SrffM-tft«^Sr^-f-ifMB|-C-$)ft„ ttisffl 

^— ;p 3 2 (i, Mlit^yy l 8 , 2 o fi^lM^iitz t° 

[0 0 2 8] LfrL+ctfh^ ^>7°1 8, 2 0cOffiB^ 
flfcty^O. 5mmjaTt!3:-3fc*&. €66*0. 3 

^-XN^«[*i<A'y71 8, 2 0±(C»ML. 1J7 

718, 2 0_httHg^ftt(i. Bf^cofURA^^— 

[0029] SfltC. a^»li2 8aWMH»»3 o & 
flJBfT4ifc(CJ:0LEDf-jr7 , 12£«Xft£*ilLT 
3\:*^gP n D p 3 8 ^ffM^ftXe^'^ttft (ISS2 
4 ) . H6 ( b ) (± % LEDf 771 2^rffl^^StL 

■r3t«^ a n n 3 8 &^-f-ft*^ ^^BrHHffeft . 

LEDf 771 2 CO*ffiCS>5t o T . iSBflfSIi 3 0 <?m 
miZi/— h 3 4 SraSft^ft » £«^-h34{i. LED 
fv712 Sr^-^Tft £ t ±-jT SflrfSBift 3 8 ^f#ft 

tblzMttZti&v 

[0030] LEDf 771 2CDttm£. ^y>^ 
S3 etCioT^d. r>f >-^SE3 6KioTflJBf 
Sr^TdHtii. IgS 1 2ti5^T?FML^f 2 6c^(5 

2rffl^ft£ fc^T'S ft^\ L— ytffl^fcU— rflJBfS 
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M5-2 0 0jumgaT'|,ot, ffi2 6<7>lgJ; 9?fH 
t COT" $>•§><, 

[ 0 0 3 1 ] H6 ( c ) (4, SP n D p 3 8 coKfffiElT" 

117(4, 3t«^glWp3 80£ffilT''*>£ 0 H6 
( c ) RX/m7i^m^XolZ. *m^gp n D p3 8(4, 
±TA 4 WBKteT SffflStlg 28, 3 0 (c J: T £tit 

8, 3 OKHiaJHMtjew^SiiTis'J. £ tfSfDittHIB 

2 8,30 li^? Sfcft 3 8 «0±TRV4«Sf t^Tffi 
0&</t^4fc. J:->T, LEDf7718HMl«iI 

8, 3 OfcajtLTftSSHitSfi.**:*). JJrMcofeP*) 

[00 32] £UiR*Lfc«JECfirffit:J: ->TtSB$ft£ 
3WF*ift 3 8 (4 , W x. if H 8 Ktk L fc «9RT ElftSK 
±t=SSSSsh.4. H8(4, *B^gp n D n 3 8(7)®fmWLk 

, SI5p 0 n 3 811 ftiM^3 2 #9FM § titz 

0 fc_hWfc LT3IS£tl.S . ^S^-SPfp 3 8 1±, ffiSffl 

;P3 2*i0E««±^ffM$^»#:^°-y F4 2 
a, 4 2bt;ffl«§flSii;tj:-j-C, IMHtBLkCSI 

tit:. «^WtSNSK3*i.4. 
[ o o 3 3 3 JSLt. i 

04 (c) fc*tfcJ:atC, ¥»#M1 OOStECS' 
-122 5rlA#tTOT)f«2 4(Cj: 0, 1 0 

<7)*H* J ^ >— F 2 2 (CSS S 2 6 SrfMlLTV ^ . 
[0034] L#> , ¥z!**1S 1 0 com^co^- 

Lxmitz-t. 18,2 otmia-t ztx-mwrn 
fvr»^jgj{)«m-r-&*T"W«LTWiet3t^«ca«i 
tfz. ^-mtkmn oemwizum&B&itriiz. mm 
v 18,20 fimtti-fh t x-mmm^ 2 s zmm t 

CM L£j»«W» 2 8 KS*»*J»S 

1 0 cmgmiZiffiMffi 3 0 J: a LX 

#M1 OOTOJiSLT^ftSSl O^fifrSwff 

[00 35] ifc, ^±t^0J!L^**BJ!^-Wg®«t 
=fc l>7t*^g|5 I R 1 c ? )S3*^^ffl^TMjiL^*S?-SI5 I fp 

3 8 £ , M^itBJ WcTS±t-^XgSrlS^T t H 

w ftn^t%&3 8£mwmmT--m±-tz>mziz. mm 

¥1 0-6 52 1 6#tBIS*futJ:'3tc. ?UK£ffl^ 



h. 119(4, 3\:»^g|5p D p38*iiBHfStl3gT-^itt/'i« : ? 

£^-riiT'&-g>. 

[ 0 0 3 6 ] H9 ( a ) t^L/S J: -5 (£„ 7tm^M.fp3 
8(4[I]ff««4 4±(CffM$ft^«#^-y F 4 6 a , 4 
6 bCMffl^-;l'3 2#HSl#£ilTlI|f««C4 4 ±\Z 

TUSo 0£§*«4 4±^tlSti^«^-Mp D p3 8(4 

. a^«t»4 8(4, KB*Lfc3MBBMB2 8, 30t 

^I-^^ixT l vflr^ fc cDT"t J: ^ . 4fc. 3SBJfStIi4 8 

(4, mmm^-nmmzjfm^fihztizx^. u>x 
«wffi**r*. ^«cfc^(c, 3tm^.ft3 8^^±^- 

i> i t T\ U yX4 8 Sr-^Afc LEDi LX (WYffiffik 

iA^mtmm mtt &z\t &x- ^ h . 

[0037] 09(b) (C^-TJ; -5 ^S^gP 
p°p 3 8 & Sffi 5 0 £ ffltoaXT'Efff- 5 fitEK i: •? h Z\ 
i:t>*C#4. H9 (b ) CSLftJ:^:, 
/t^M^tLTi3 0 , i^TvflCtettS^-y F 5 2 a , 
5 2 b^ffM$tlTU^ 0 mWS"/ F 5 2 a , 5 2b 
(4. tf— ;P (Xi4t*T^— 54a, 54b£ 

SM$tLS „ F 5 2 a , 5 2 b«J 

titiKmz%m=m& 3 s ^sea lt , mwtmx->v3 

2tfI/<vF5 2a, 5 2 b fc ^ i; tZ X 
0 , 3tfl;^g|Ip n p3 8 5rS«5 0±(Cjft!i-r^i:i:t^, 

*^5 o^wacjpjssnfciSK 5 6 tm^ewtM^ff 

B4 8 ^ i t "C, 3t*^p a p3 S£&±LX\* 

[0038] Hi 0(4, #fef«J»ScOft, ^MisittOJt, S 

JFM^il^. LED 0)±mmX h 0 , ( a ) (4M*ffifiSccr. 
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(54) MANUFACTURING METHOD OF PHOTOELECTRON COMPONENT 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method for inexpensively manufacturing compact 
and thin photoelectronic components in large quantities in unit time. 
SOLUTION: This method includes a step (S12) that forms a groove on the surface of 
a semiconductor substrate where a plurality of LED chips are formed, and a bump 
is formed to each LED chip, first and second steps (S14 and S18) that apply 
transparent resin onto the surface and backside of the semiconductor substrate 
where the groove is formed, respectively, and a step (S24) that cuts a position 
where the groove is formed for dividing into each photoelectronic component. 
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CLAIMS 



[Claim(s) ] 

[Claim 1]A manufacturing method of phot oelectron parts characterized by 
comprising the following. 

A groove formation process of forming a slot in a substrate face in which two or 
more photoelectron part elements were formed in, and a bonding electrode was 
formed to the photoelectron part elements concerned of each. 

The 1st application process that applies transparent resin to a substrate face in 
which said slot was formed. 

The 2nd application process that applies transparent resin to a rear face of said 
substrate . 

A partition process which cuts a position in which said slot was formed and is 
divided into each photoelectron parts. 

[Claim 2] A manufacturing method of photoelectron parts characterized by 
comprising the following. 

The 1st application process that applies transparent resin to a substrate face in 

which two or more photoelectron part elements were formed in, and a bonding 

electrode was formed to the photoelectron part elements concerned of each. 

A groove formation process of forming a slot in said substrate rear. 

The 2nd application process that applies transparent resin to a rear face of said 

substrate . 

A partition process which cuts a position in which said slot was formed and is 
divided into each photoelectron parts. 

[Claim 3] A manufacturing method of the photoelectron part according to claim 1 or 
2, wherein said slot is formed between photoelectron part elements formed in said 
substrate . 

[Claim 4] A manufacturing method of the photoelectron part according to any one of 
claims 1 to 3, wherein said photoelectron part element emits light of a blue 
area . 

[Claim 5] A manufacturing method of the photoelectron part according to any one of 
claims 1 to 4, wherein said transparent resin contains a fluorescent substance 
which absorbs at least a part of light emitted from said photoelectron part 
element, carries out wavelength changing and emits light. 

[Claim 6] A manufacturing method of the photoelectron part according to any one of 
claims 1 to 5, wherein said 1st application process applies said transparent 
resin by mimeograph printing under a vacuum. 

[Claim 7] A manufacturing method of the photoelectron part according to any one of 
claims 1 to 6 having further a curing process which stiffens sealing resin 
applied in said 1st application process. 

[Claim 8] A manufacturing method of the photoelectron part according to any one of 
claims 1 to 7 having further a polishing process which grinds resin applied to a 
substrate face by the 1st application process, and exposes said bonding electrode 
between said 1st application process and said 2nd application process. 

[Claim 9] A manufacturing method of the photoelectron part according to any one of 
claims 1 to 8 having further a curing process which stiffens sealing resin 
applied in said 2nd application process. 

[Claim 10] A manufacturing method of the photoelectron part according to any one 
of claims 1 to 9 having further a connection-balls formation process which forms 
connection balls to said bonding electrode before said partition process. 

[Claim 11] A manufacturing method of photoelectron parts having the process of 
closing further photoelectron parts manufactured using a manufacturing method of 
photoelectron parts indicated in any 1 clause of Claim 10 from Claim 1 using 
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transparent resin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent ion ] This invention relates to the manufacturing method of the 
photoelectron parts which start the manufacturing method of phot oelectron parts, 
especially close photo detectors, such as light emitting devices, such as LED 

( LightEmitt ing Diode: light emitting diode), and a photo-diode, and manufacture 
photoelectron parts. 

[0002] 

[Description of the Prior Art] In recent years, the photo detector which 
transforms light energy into electrical energy, and the light emitting device 
which transforms electrical energy into light energy are used for various fields. 
As the above-mentioned photo detector, a photo-diode, a photo-transistor, a CdS 
cell (cadmium sulfide cell), A photo thyristor, EPROM (Erasable Programable 
Readonly Memory), etc. are mentioned, and LED is mentioned as a representative of 
the above-mentioned light emitting device. 

[0003] That in which LED as a representative of the above-mentioned light emitting 
device emits the light of the wavelength of a red spectrum region and green 
regions from the former is put in practical use. The display device using LED is 
also put in practical use. For example, the plotting board etc. which can perform 
the classification-by-color display of three colors combining LED which emits the 
light of the wavelength of a red spectrum region, and LED which emits the light 
of the wavelength of green regions are formed in the train etc. Since calorific 
value has the characteristic that the life of an element is long, very small 
while luminous efficiency of LED is very high, application to a display device, a 
signal, etc. which display information on many persons is performed. 

[ 0 0 0 4 ] Although the three primary colors of light were red (R) green (G) and blue 
(B) as everyone knows, LED which emits the light of a blue area was not realized 
conventionally. In recent years, LED which emits light on the wavelength of a 
blue area was put in practical use at last. Since all LED that emits the three 
primary colors of light was obtained now, it becomes possible by attaining full 
color-izat ion to raise the display ability of the plotting board. It also becomes 
possible to realize all signals by LED. 

[0005] By the way, although LED has the outstanding monochromatic peak wavelength 
therefore, it cannot emit light in luminous wavelengths, such as a white system. 
Then, LED which emits various colors is thought out by changing into other colors 
the light emitted from a LED tip using the LED tip and fluorescent substance 
which emit the light of a blue area. If this LED is used, white light can be made 
to emit light by single LED. 

[0006] If this technology is explained concretely, the LED tip etc. which emit the 
light of a blue area will be arranged on the cup in which it was provided at the 
tip of a leadframe. The metal stem, metal post, and LED tip in which the LED tip 
was provided are electrically connected, respectively. And the fluorescent 
substance which absorbs and carries out wavelength changing of the light from a 
LED tip to the resin molding component middle class which closes a LED tip is 
made to contain, and a LED tip is closed. Please refer to JP, H10-107325, A and 
JP, H10-190065, A for the details of this technology, for example. 

[0007] 

[Problem to be solved by the invention] By the way, in a Prior art, as mentioned 

above, the LED element has been arranged on the cup formed at the tip of a 

leadframe, and since a part of leadframe, the cup, and the LED element were 
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closed collectively, there was a problem that the contour shape of a LED element 
became large inevitably. In order to mainly control the directional 
characteristics of LED, form in semicircular-shapes form the top form of the 
resin which closes a LED element, and are giving the function of the lens, but. 
There was a problem that the form of a lens also became it large that they are a 
part of leadframe, a cup, and a closure form that closes a LED element 
collectively as mentioned above, and the thickness (the length of the optical 
axis direction of the light emitted from a LED element) of LED became thick. 

[0008]As mentioned above, while luminous efficiency of LED is very high, 
calorific value has the extremely outstanding characteristic that a life of an 
element is long, very small. It is also possible to emit light in white light by 
single LED by using a LED tip which can emit light in light of a red spectrum 
region, light of a green field, and all lights of a blue area, and also emits 
light in light of a blue area, and a fluorescent substance, therefore, a thing 
for which LED will be used for various uses from now on — anticipation — not 
being hard — although — it is thought that it is also necessary to integrate 
and use LED. In this case, while miniaturizing contour shape of LED, it is 
considered to be required to make thickness thin. 

[0009] This invention], In light of the above-mentioned circumstances, this 
invention is a thing. 

The purpose is to provide a phot oelectron part which can manufacture small size 
and photoelectron parts with thin thickness inexpensive in large quantities to 
unit time. 

[0010] 

[Means for solving problem] This invention is characterized by a manufacturing 
method of photoelectron parts comprising the following, in order to solve an 
aforementioned problem. 

A groove formation process of forming a slot in a substrate face in which two or 
more photoelectron part elements were formed in, and a bonding electrode was 
formed to the photoelectron part elements concerned of each. 

The 1st application process that applies transparent resin to a substrate face in 
which said slot was formed. 

The 2nd application process that applies transparent resin to a rear face of said 
substrate . 

A partition process which cuts a position in which said slot was formed and is 
divided into each photoelectron parts. 

This invention is characterized by a manufacturing method of electronic parts 
comprising the following again, in order to solve an aforementioned 
problem . 

The 1st application process that applies transparent resin to a substrate face in 

which two or more photoelectron part elements were formed in, and a bonding 

electrode was formed to the photoelectron part elements concerned of each. 

A groove formation process of forming a slot in said substrate rear. 

The 2nd application process that applies transparent resin to a rear face of said 

substrate . 

A partition process which cuts a position in which said slot was formed and is 
divided into each photoelectron parts. 

A manufacturing method of photoelectron parts of this invention is characterized 
by forming said slot between photoelectron part elements formed in said 
substrate. A manufacturing method of photoelectron parts of this invention is 
characterized by said photoelectron part element emitting light of a blue area. A 
manufacturing method of photoelectron parts of this invention is characterized by 
including a fluorescent substance which said transparent resin absorbs at least a 
part of light emitted from said photoelectron part element, and carries out 
wavelength changing and emits light. A manufacturing method of photoelectron 
parts of this invention is characterized by said 1st application process applying 
said transparent resin by mimeograph printing under a vacuum. A manufacturing 
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method of photoelectron parts of this invention is characterized by having 
further a curing process which stiffens sealing resin applied in said 1st 
application process. A manufacturing method of photoelectron parts of this 
invention is characterized by having further a polishing process which grinds 
resin applied to a substrate face by the 1st application process, and exposes 
said bonding electrode between said 1st application process and said 2nd 
application process. A manufacturing method of photoelectron parts of this 
invention is characterized by having further a curing process which stiffens 
sealing resin applied in said 2nd application process. A manufacturing method of 
photoelectron parts of this invention is characterized by having further a 
connection-balls formation process which forms connection balls to said bonding 
electrode before said partition process. A manufacturing method of photoelectron 
parts of this invention is characterized by having the process of closing further 
photoelectron parts manufactured using a manufacturing method of which 
photoelectron parts of the above using transparent resin. 
[0011] 

[Mode for carrying out the invention] Hereafter, with reference to Drawings, the 
manufacturing method of the photoelectron parts by one embodiment of this 
invention is explained in detail. In the following explanation, the case where 
close an LED (Light Emitting Diode: light emitting diode) chip, and photoelectron 
parts are manufactured is mentioned as an example, and is explained. Drawing 1 is 
the process order of the manufacturing method of the photoelectron parts by one 
embodiment of this invention a shown flow chart, and drawing 2, It is a 
perspective view showing the semiconductor substrate in which the LED tip as two 
or more photoelectron part elements was formed, and drawing 3 is the plan which 
expanded the semiconductor substrate surface in which two or more LED tips were 
formed. Drawing 4 - drawing 6 are the sectional views for explaining signs that 
electronic parts are manufactured using the manufacturing method of the 
electronic parts by one embodiment of this invention. The process procedure shown 
in drawing 1 in the following explanation is suitably explained with reference to 
drawing 2 - drawing 6 . 

[0012] First, in this embodiment, in order to manufacture photoelectron parts, the 
semiconductor substrate 10 in which two or more LED tips 12 shown in drawing 2 
were formed is used. In this embodiment, the LED tip of a ZnSe system and the LED 
tip of a GaN system which emit the light of a blue area as LED tips 12 are 
assumed. The LED tip of a ZnSe system forms the multilayer film which becomes 
order from n type ZnSe layer, ZnCdSe layer, and ZnTeSe layer, and a p type ZnSe 
layer on a ZnSe substrate, for example, using a ZnSe substrate as the 
semiconductor substrate 10. And etching etc. remove some LED tips, In etc. are 
used for a n type ZnSe layer, and the negative electrode is formed, and also a 
positive electrode (for example, gold (Au) ) is formed in a p type ZnSe layer by 
ohmic contact. 

[ 0 0 13 ] Silicon on sapphire is used for the LED tip of a GaN system, for example as 
the semiconductor substrate 10, The GaN layer which doped a buffer layer, a n 
type GaN layer, and Si in order on silicon on sapphire, The p type InxGayN layer 
which doped the multilayer film which consists of a GaN layer and an InxGayN 

(0<=x<l, 0<=y<=l) layer which doped Si, and Mg, and the p type GaN layer which 
doped Mg are formed. And etching etc. remove some LED tips, nickel etc. are used 
for a n type GaN layer, the negative electrode is formed, and also nickel is used 
for the p type GaN layer which doped Mg, and a positive electrode is formed. 

[0014]As shown in drawing 3 and drawing 4 (a), in this embodiment. The negative 
electrode 14 and the positive electrode 16 of each LED tip 12 are formed in the 
surface side of the semiconductor substrate 10, and LED tip 12 of the structure 
where the positions of the negative electrode 14 and the positive electrode 16 in 
the thickness direction of the semiconductor substrate 10 differ is mentioned as 
an example, and is explained. Drawing 4 (a) is an A-A line sectional view in 
drawing 3 . 

[0015]A start of processing will perform the process of forming the bump as a 



- 5 - 



JP 2002-064112 A 



bonding electrode on the negative electrode 14 of LED tip 12 formed on the 
semiconductor substrate 10, and the positive electrode 16 (process S10) . [ two or 
more ] Drawing 4 (b) is a sectional view showing signs that the bumps 18 and 20 
are formed on the negative electrode 14 of LED tip 12, and the positive electrode 
16. The bumps 18 and 20 are formed, for example with metal, such as aluminum 
(aluminum) and copper (Cu) . Since the bump 18 is formed for a long time since the 
negative electrode 14 is formed in the part which removed a part of semiconductor 
substrate 10 by etching etc. like a graphic display, and the positive electrode 
16 is formed in the surface of the semiconductor substrate 10, the bump 20 is 
formed shorter. Therefore, the bumps 18 and 20 are formed on the negative 
electrode 14 and the positive electrode 16, respectively so that the height 
position may become almost fixed. 

[0016] An end of the processing which forms the bumps 18 and 20 will perform the 
process of next forming a slot between each LED tips 12 (process S12) . Drawing 4 

(c) is a sectional view showing signs that a slot is formed between LED tips 12. 
In forming a slot, the sheet 22 is first stuck on the rear face of the 
semiconductor substrate 10. When it applies resin to the surface of the 
semiconductor substrate 10 by printing while it prevents the semiconductor 
substrate 10 from being dispersed separately, when this sheet 22 forms a slot in 
the semiconductor substrate 10, in order to prevent the leakage of the applied 
resin, it is stuck on the rear face of the semiconductor substrate 10. When the 
sheet 22 stiffens the printed sealing resin under an elevated temperature, what 
can bear resin curing temperature is used. 

[0017]After sticking the sheet 22 on the rear face of the semiconductor substrate 
10, a slot is formed between LED tips 12 using the cutting machine 24. That in 
which the cutting machine 24 forms the slot which has a width of about 0.05-0.4 
mm, for example is used. Although it is a translation which forms a slot in the 
semiconductor substrate 10 using this cutting machine 24, in the example shown in 
drawing 4 (c), the slot 26 which results in the sheet 22 stuck on the rear face 
of the semiconductor substrate 10 from the surface of the semiconductor substrate 
10 is formed. As shown in drawing 3, the form of each LED tip 12 is rectangular 
shape, and the slot 26 is formed in all four sides of LED tip 12, and it is 
formed so that the circumference of each LED tip 12 may be surrounded. 

[0018] If the slot 26 is formed in the semiconductor substrate 10, it will arrange 
in the chamber provided in the resin printing machine which does not illustrate 
the semiconductor substrate 10 in which the slot 26 was formed, The process of 
applying the transparent resin 28 by printing to the semiconductor substrate 10 
surface where the bumps 18 and 20 and the slot 26 were formed under the vacuum is 
performed (process S14) . Drawing 5 (a) is a sectional view showing signs that the 
transparent resin 28 was applied by printing to the semiconductor substrate 10 
surface in which the bumps 18 and 20 and the slot 26 were formed. 

[ 0 0 1 9 ] Pr int ing of the transparent resin 28 is performed using a squeegee which 
slides on a mimeograph [ in which a hole of a path slightly smaller than a 
diameter of the semiconductor substrate 10 was formed / which is not illustrated 
/ for printing ], and mimeograph top. The transparent resin 28 used by this 
embodiment is liquefied, and what is stopped so that curvature of the 
semiconductor substrate 10 may decrease extremely after hardening is preferred. A 
case where photoelectron parts which absorb at least a part of light which LED 
tip 12 emitted light of a blue area, and was emitted from LED tip 12, carry out 
wavelength changing and emit light are manufactured is mentioned as an example, 
and this embodiment explains it. Here, a fluorescent substance for performing 
wavelength changing is mixed by the transparent resin 28. 

[0020] Here, the fluorescent substance refers to a fluorescent substance which is 
excited by visible light emitted from LED tip 12 at least, and emits light in 
visible light, visible light from a case where visible light emitted from LED tip 
12 and visible light emitted from a fluorescent substance are in complementary 
color relation etc., or LED tip 12, and visible light of a fluorescent substance 
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which is excited by it and emits light — respectively — the three primary 
colors (light of a red spectrum region, and light of green regions.) of light 
When equivalent to light of a blue area, if light emitted from LED tip 12 and the 
light emitted from a fluorescent substance are indicated by mixed colors, a 
luminescent color display of a white system can be performed. Light emitted from 
photoelectron parts can be made into arbitrary color tones, such as a bulb color, 
including white by adjusting a fluorescent substance suitably or choosing 
wavelength of light emitted from LED tip 12. 

[0021] The thing of versatility [ fluorescent substance / which is mixed by the 
transparent resin 28 ], such as an inorganic fluorescent substance, an organic 
fluorescent substance, fluorescent dye, and a fluorescent pigment, is mentioned. 
3 ( aluminuml-yGay ) 5012 :Ce which are a perylene system derivative and the yttrium 
aluminum garnet fluorescent substance by which cerium activation was carried out 
as a concrete fluorescent substance (REl-xSmx) (0<=x<l, 0<=y<=l, however RE) it 
is at least a kind of element chosen from the group which consists of Y, Gd, La, 
Lu, and Sc. etc. — it is mentioned. A fluorescent substance may mix two or more 
kinds of fluorescent substances. That is, two or more kinds of 

(REl-xSmx) 3 ( aluminuml-yGay ) 5012 :Ce fluorescent substances in which the content 
of aluminum, Ga, Y, La and Gd, or Sm differs can be mixed, and the wavelength 
component of RGB can be increased. 

[0022] When printing, first, a mimeograph is contacted on the upper surface of the 
semiconductor substrate 10, and it arranges. At this time, a mimeograph is 
arranged so that the hole formed in the mimeograph may be located above the LED 
tip formed in the semiconductor device 10 surface. That is, a mimeograph is 
arranged so that a mimeograph may not cover a LED tip. Next, on a mimeograph, the 
transparent resin 28 is dropped and a squeegee is slid along the field of a 
mimeograph, the hole by which the transparent resin 28 was formed in the 
mimeograph by sliding a squeegee — while flowing inside — a hole — the upper 
surface of the transparent resin 28 which flowed inside becomes the same height 
as a mimeograph, and the upper surface becomes flat. At this time, slot 26 inside 
formed in the semiconductor substrate 10 is filled up with sealing resin. 

[ 0 0 23 ] Print ing made in the process S14 is not necessarily restricted only to one 
printing, and is good in a multiple-times line to the semiconductor substrate 10 
of one sheet. Although it is preferred to perform printing of the transparent 
resin 28 under a vacuum, it is not a translation which cannot be carried out 
under atmospheric pressure. Printing heating is preferred when printing under 
atmospheric pressure. It is because it becomes easy to escape from the air 
bubbles involved in the transparent resin 28 when printing. When printing the 
transparent resin 28, it is preferred to use the vacuum printing machine which 
can be filled up with the transparent resin 28 in the slot 26 using a pressure 
differential . 

[0024]After printing of the transparent resin 28 is completed, the printed 
transparent resin 28 is stiffened, the sheet 22 stuck on the rear face of the 
semiconductor substrate 10 after hardening is exfoliated, and the process of 
grinding the transparent resin 28 is performed until the bumps 18 and 20 are 
exposed (process S16) . Drawing 5 (b) is a sectional view showing signs that ** 
and the transparent resin 28 were ground and the bumps 18 and 20 were exposed. 
Since a LED tip and the circuit of the exteriors, such as a mother board, are not 
electrically connectable if the transparent resin 28 has covered the bumps 18 and 
20, this process is established in order to expose the bumps 18 and 20 as a 
bonding electrode. 

[0025] In order to harden the applied transparent resin 28, it carries out by 
drying the transparent resin 28, for example using hot air drying equipment 

(graphic display abbreviation). In stiffening the transparent resin 28, while 
setting the temperature of hot air drying equipment as 100-150 **, set up drying 
time in 1 to 3 hours, and start, but. When starting desiccation, 
applicat ion-of -pressure hardening is performed until it sets the pressure to 
apply as 5x105 - 2xl06pa and the transparent resin 28 gels at least. In order to 
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make higher restoration nature of the transparent resin 28 in the slot 26, in 
this process performed after printing, it is preferred to perform what is called 
applicat ion-of -pressure hardening on which a pressure higher than atmospheric 
pressure is put and that stiffens the transparent resin 28. 

[0026] An end of the above process will perform the process of next applying the 
transparent resin 30 to the rear face of the semiconductor substrate 10 (process 
S18) . Drawing 5 (c) is a sectional view showing the state where the transparent 
resin 30 was applied to the rear face of the semiconductor substrate 10. This 
transparent resin 30 is liquefied like the transparent resin 28 mentioned above, 
and the fluorescent substance for performing wavelength changing is mixed. As for 
spreading of the transparent resin 30, it is preferred to apply by printing like 
the case where the transparent resin 28 is applied, and also printing under a 
vacuum is preferred. Completion of spreading of the transparent resin 30 will 
perform the process which stiffens the applied transparent resin 30 (process 
S20) . It is made to harden by drying the transparent resin 20 using hot air 
drying equipment here . 

[ 0 0 2 7 ] Hardening of the transparent resin 30 will perform a process of forming the 
ball 32 for connection on the bump 18 and 20 exposed on the transparent resin 28 
in the process S16 next (process S22) . Drawing 6 (a) is a sectional view showing 
signs that the ball 32 for connection is formed on the bump 18 and 20. The ball 
32 for connection has a path according to a pitch by which the bumps 18 and 20 
have been arranged, for example, and is carried using a ball mounter (graphic 
display abbreviation) which is not illustrated. 

[ 0 02 8 ] However , when a pitch by which the bumps 18 and 20 have been arranged is 
set to 0.5 mm or less, a ball whose path is smaller than 0.3 mm is needed, when 
it was alike to this extent and a pitch became narrow, solder paste of the 
specified quantity was loaded with sufficient accuracy on the bump 18 and 20, and 
it was made therefore, more desirable [ to form the ball 32 for connection 
through a reflow (figures omitted — abbreviated) ] than to carry the ball 32 for 
connection using a ball mounter In this case, in order to carry solder paste on 
the bump 18 and 20, it is preferred to carry by printing using a predetermined 
mimeograph and a squeegee . 

[ 0 0 2 9 ] Finally , the process of separating LED tip 12 separately and forming the 
photoelectron parts 38 is performed by cutting the transparent resin 28 and the 
transparent resin 30 (process S24) . Drawing 6 (b) is a sectional view showing 
signs that separate LED tip 12 separately and the photoelectron parts 38 are 
formed. The sheet 34 is stuck on the surface of the transparent resin 30 in 
separation of LED tip 12. This sheet 34 is separating LED tip 12, and when 
obtaining the photoelectron parts 38, it is stuck in order to prevent the 
photoelectron parts 38 from being dispersed separately. 

[0030] The dicing apparatus 36 performs separation of LED tip 12. the slot 26 
formed in the process S12 when the dicing apparatus 36 cut — a center section is 
cut mostly. Although the cutting can use the usual dicing apparatus, the laser 
beam cutting device using laser may be used. The thickness of the cutting blade 
of a dicing apparatus is about 5-200 micrometers, and is thinner than the width 
of the slot 26 . 

[ 0 03 1 ] Drawing 6 (c) is a sectional view of the photoelectron parts 38, and 
drawing 7 is a perspective view of the photoelectron parts 38. As drawing 6 (c) 
and drawing 7 show, the photoelectron parts 38 are the structures where all of 
the upper and lower sides and the 4 sides are closed with the transparent resin 
28 and 30. ** in which the fluorescent substance is mixed by the transparent 
resin 28 and 30, and this transparent resin 28 and 30 encloses all of the upper 
and lower sides of the photoelectron parts 38, and the 4 sides as mentioned 
above. Therefore, since the light emitted in all the directions passes the 
transparent resin 28 and 30 with which the fluorescent substance was mixed and 
wavelength changing is carried out from LED tip 18, it is convenient when 
obtaining the light of a desired color tone. 

[0032] The photoelectron parts 38 manufactured by the manufacturing method 
explained above are mounted on a circuit board in the state which showed, for 
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example in drawing 8 . Drawing 8 is a perspective view showing the mounting 
situation to the circuit-board top of the photoelectron parts 38. As shown in 
drawing 8, the photoelectron parts 38 turn to the circuit-board side the field in 
which the ball 32 for connection was formed, turn up the field 40 where the 
transparent resin 30 was applied, and are mounted. The photoelectron parts 38 are 
electrically connected while making it mount on a circuit board when the ball 32 
for connection adheres to the contact pads 42a and 42b formed on the circuit 
board . 

[0033] As mentioned above, although the manufacturing method of the photoelectron 
parts by one embodiment of this invention was explained, this invention is not 
restricted to the above-mentioned embodiment, but can be freely changed within 
the limits of this invention. For example, in the process S12 in the 
above-mentioned embodiment, as shown in drawing 4 (c), the sheet 22 was stuck on 
the rear face of the semiconductor substrate 10, and the slot 26 from the surface 
of the semiconductor substrate 10 to the sheet 22 was formed with the cutting 
machine 2 4 . 

[ 0 03 4 ] However , the slot which has the depth about the half of the thickness of 
the semiconductor substrate 10 is formed, The transparent resin 28 is applied and 
stiffened, and after grinding the transparent resin 28 until the bumps 18 and 20 
are exposed, it may be made to apply the transparent resin 30 to the rear face of 
the semiconductor substrate 10 which ground and ground the rear face of the 
semiconductor substrate 10 until the bottom of the formed slot was exposed. 
Without forming a slot in the surface of the semiconductor substrate 10, apply 
the transparent resin 28 to the surface of the semiconductor substrate 10, and it 
is stiffened, After forming the slot which results in the transparent resin 28 
applied to the surface of the semiconductor substrate 10 from the rear face of 
the semiconductor substrate 10 after grinding the transparent resin 28 until the 
bumps 18 and 20 are exposed, it may be made to apply the transparent resin 30 to 
the rear face of the semiconductor substrate 10. In this case, before forming a 
slot, the rear face of the semiconductor substrate 10 may be ground and the 
semiconductor substrate 10 may be adjusted to predetermined thickness. 

[0035] The process of closing further the photoelectron parts 38 manufactured 
using the manufacturing method of the photoelectron parts by one embodiment of 
this invention explained above with transparent resin may be established. When 
closing the photoelectron parts 38 with transparent resin, as indicated by 
JP , HI 0-6 52 1 6 , A, it is preferred to print the photoelectron parts 38 with 
transparent resin using a mimeograph. Drawing 9 is a figure showing signs that 
the photoelectron parts 38 were closed with transparent resin. 

[0036]As shown in drawing 9 (a), the photoelectron parts 38 are electrically 
connected with the circuit board 44 while the ball 32 for connection adheres to 
the contact pads 46a and 46b formed on the circuit board 44 and they are carried 
on the circuit board 44. The photoelectron parts 38 carried on the circuit board 
44 are closed with the transparent resin 48 formed in approximately semicircle 
shape. As for the transparent resin 48, like the transparent resin 28 and 30 
mentioned above, the fluorescent substance could be mixed and the fluorescent 
substance may not be mixed. The transparent resin 48 has a function of a lens by 
forming form in approximately semicircle shape. Thus, the contour shape as LED 
including the lens 48 can be miniaturized and slimmed down by closing the 
photoelectron parts 38. 

[0037] As shown in drawing 9 (b) , it can also have composition which embeds the 
photoelectron parts 38 in the substrate 50, and arranges them. As shown in 
drawing 9 (b) , the hole is formed in the substrate 50 and the electrode pads 52a 
and 52b are formed in this hole. The electrode pads 52a and 52b are electrically 
connected with the wiring 56 formed in the rear face of the substrate 50 via the 
through holes (or via hole) 54a and 54b. While carrying the photoelectron parts 
38 on the substrate 50 by arranging the photoelectron parts 38 and adhering the 
ball 32 for connection, and the electrode pads 52a and 52b in the hole in which 
these electrode pads 52a and 52b were formed, the wiring 56 and the electrical 
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link which were formed in the rear face of the substrate 50 are performed. And 
the photoelectron parts 38 are closed by being filled up with the transparent 
resin 48 in the hole formed in the substrate 50. 

[ 0 03 8 ] Drawing 10 is a plan of LED which closes the photoelectron parts which emit 
the light of a red spectrum region, the light of a green field, and the light of 
a blue area, respectively, and is formed, (a) is a plan of LED of composition 
conventionally, and (b) is a plan of LED formed with the application of this 
invention. As shown in drawing 10 (a), the conventional LED, The electrodes 62R 
and 62G, the photoelectron parts 60R which emit the light of a red spectrum 
region on 62B, [0039] which has arranged the photoelectron parts 60G which emit 
the light of green regions, and the photoelectron parts 60B which emit the light 
of a blue area, respectively, and had connected the upper surface and the 
electrode 64 of the photoelectron parts 60R, 60G, and 60B using the wire lines 
66R and 66G and 66B of each Since the electrode was formed in the undersurface 
and the upper surface, the conventional photoelectron parts 60R, 60G, and 60B 
need to be arranged on the electrodes 62R and 62G and 62B, and needed to be 
connected with the electrode using the wire lines 66R and 66G and 66B of each. 
The circle CI shown in drawing 10 (a) shows the path of the lens formed with 
transparent resin. Since wiring of the electrodes 62R, 62G, and 62B and the 
electrode 64 was conventionally restricted so that drawing 10 (a) might show, the 
path CI of the lens was large inevitably. 

[0040]As shown in drawing 10 (b) , LED which applied this invention, Since both a 
positive electrode and the negative electrode are formed in the whole surface of 
the photoelectron parts 70R, 70G, and 70B, the photoelectron parts 70R which emit 
the light of a red spectrum region on the electrodes 72R, 72G, and 72B and the 
electrode 74, the photoelectron parts 70G which emit the light of green regions, 
and the photoelectron parts 70B which emit the light of a blue area — each can 
be arranged. As a result, the path of a lens can be made small as the mark C2 in 
drawing 10 (b) was attached and shown. 

[ 0 0 41 ] Although LED was mentioned as the example and the embodiment described 
above explained it, In all manufactures of the photoelectron parts manufactured 
by closing using transparent resin among the photo detector which transforms 
light energy into electrical energy, and the light emitting device which 
transforms electrical energy into light energy, this invention is applicable. 

[0042] 

[Effect of the Invention] As explained above, according to this invention, it is 
effective in the ability to manufacture small size and photoelectron parts with 
thin thickness inexpensive in large quantities to unit time. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is a flow chart which shows the process order of the manufacturing 
method of the photoelectron parts by one embodiment of this invention. 

[Drawing 2] It is a perspective view showing the semiconductor substrate in which 
the LED tip as two or more photoelectron part elements was formed. 

[Drawing 3] It is the plan which expanded the semiconductor substrate surface in 
which two or more LED tips were formed. 

[Drawing 4] It is a sectional view for explaining signs that electronic parts are 
manufactured using the manufacturing method of the electronic parts by one 
embodiment of this invention. 

[Drawing 5] It is a sectional view for explaining signs that electronic parts are 
manufactured using the manufacturing method of the electronic parts by one 
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embodiment of this invention. 

[Drawing 6] It is a sectional view for explaining signs that electronic parts are 
manufactured using the manufacturing method of the electronic parts by one 
embodiment of this invention. 

[Drawing 7] It is a perspective view of the photoelectron parts 38. 
[Drawing 8] It is a perspective view showing the mounting situation to the 
circuit-board top of the photoelectron parts 38. 

[Drawing 9] It is a figure showing signs that the photoelectron parts 38 were 
closed with transparent resin. 

[Drawing 10] It is a plan of LED which closes the photoelectron parts which emit 
the light of a red spectrum region, the light of a green field, and the light of 
a blue area, respectively, and is formed, (a) is a plan of LED of composition 
conventionally, and (b) is a plan of LED formed with the application of this 
invention . 

[Explanations of letters or numerals] 
10 Substrate (semiconductor substrate) 
12 LED tip (photoelectron part element) 
18 and 20 Bump (bonding electrode) 
26 Slot 

28 and 30 Transparent resin 
32 The ball for connection 
38 Photoelectron parts 



DRAWINGS 



[Drawing 2] 

_12 




10 



[Drawing 3] 

12 



o 


o 


o 


o 


9 

16 


0-14 


o 


o 


o 


o 


9 

16 


A 

Ok —> 


o 


o 


o 


o 


o 


! M 

o 



[Drawing 8] 



- 11 - 



42b 



42a 



[Drawing 1] 

( START ) 



V 



sio 



If 



SI 2 



V 



S14 



1/ 



S16 



r 



r 



SI 8 



S20 



S22 



S24 



[Drawing 4] 



JP 2002-064112 A 





[Drawing 7] 




[Drawing 9] 



- 13 - 



JP 2002-064112 





[Drawing 6] 



- 14 - 



JP 2002-064112 A 



(a) 

12 12 




[Drawing 10] 
(a) 



Cb) 




- 15 - 



JP 2002-064112 A 



- 16 - 



